Summary. In order to study changes in blood composition during feeding and prolonged fasting, six adult Suffolk ewes received three different diets during three periods of four weeks. Two intake levels (one and three times maintenance) and two roughage/concentrate ratios (100 and 14 p. 100 roughage) were compared according to a twofold latin square. Afterwards the animals were fasted for an 11-day period. The influence of previous dietary treatment on changes in blood composition during fasting clearly depended on the body conformation of the animal.
Introduction.
In a previous paper (Bouchat, Doiz6 and Paquay, 1980) results have been presented on the effects of fasting on blood concentrations of ketone bodies, glycemia and free fatty acids, on plasma lipid and fatty acid composition and on the fecal and urinary nitrogen losses in adult sheep during two periods of eight days.
The results obtained needed fuller investigation. The effects of the nature (concentrate/roughage ratio) and the level of food consumed before fasting could not be investigated. Various blood components appeared to stabilize after 5-6 days of fast, but they could not be accurately defined during the 8-day tests. It was thus necessary to conduct a further series of fasting trials in adult ewes that had been exposed to different feed intakes for several weeks prior to fasting. The fasting period was also prolonged. In order to improve our knowledge of body fat mobilization during fasting, the blood composition during feeding periods preceding the fasting test was studied and the plasma lipids analyzed more thoroughly. Plasma insulin was also determined.
This paper reports the results of these investigations. Bouchat and Paquay, 1979 ; Bouchat, Doiz6 and Paquay, 1980 BHB/AA ratio (P < 0.001) and the effect of previous feeding on ketone body concentration (P < 0.01) and kinetics (P < 0.001 for BHB).
At the beginning of the test, mean glycemia was 51.8 ! 5.2 mg / 100 ml ; after 1 day it had reached a value of 40.2 ! 3.7 mg/ml, followed by a period of stabilization. A slight increase was observed after 5-6 days of fast. The analysis of variance showed a significant effect due to time of fasting, but no effect due to the diet before fasting.
The changes in plasma free fatty acid concentration are given in figure 2. Day-today fluctuations were observed for all animals but the levels increased strongly from the first day of the fast, stabilizing on the fifth day until the end of the test. The large differences observed between the groups, i. e. higher concentrations for sheep previously fed the roughage diet, were rapidly suppressed during fasting. Analysis of variance confirmed that the time of fasting had a highly significant effect (P < 0.001) on the kinetics of plasma free fatty acid concentration and that these kinetics were influenced (P < 0.01) by the kind of diet previously received.
In the beginning of the fast, mean plasma lipid composition was 17.6 p. 100 free fatty acids, 14.1 p. 100 triglycerides, 28.9 p. 100 phospholipids, 13.9 p. 100 free cholesterol and 25.5 p. 100 fig. 3 ).
The fatty acid composition of phospholipids was similar for all the animals (low SD) so that in spite of apparently small differences as compared with the other lipid fractions, the differences observed for each acid during fasting were significant : the proportions of myristic, plamitic and stearic acids ( fig. 3) During the experimental feeding periods the free fatty acid concentration decreased when passing from diet 1 (roughage, intake level 0.6) to diet 2 (86 p. 100 concentrate, intake level 1) and to diet 3 (89 p. 100 concentrate, intake level 2.3). This change was inversely related to the fat intake (respectively 11, 22 and 52 g daily) and also to the energy intake level. When passing from a low roughage diet (0.6 time-energy-maintenance requirements) to a roughage-concentrate diet just covering the maintenance requirements, the free fatty acid concentration decreased and a further decrease was observed with a high energy level (2.3 times the maintenance requirements). These changes can in part be explained by the differences in plasma insulin concentrations (increase from diet 1 to diet 3) which probably induced differences in the level of lipolysis and lipogenesis (body weight changes were respectively -71, + 12 and + 140 g/animal).
As has previously been shown by Leat, Kubasek and Butress (1976) (1977) . This distribution varied with the nature of food, and an increase in the intake level resulted principally in an increase in the proportion of linoleic acid in the phospholipids and cholesteryl esters. This can be related to the observation of Lindsay and Leat (1977) : an enrichment of blood levels of linoleic acid results in its incorporation into the phospholipids and cholesteryl esters rather than its use for metabolic purpose.
During the first days of fasting extensive changes occur in the blood composition. The same changes were observed in previous experiments (Bouchat, Doiz6 and Paquay, 1980) , where the patterns of fecal and urinary nitrogen losses where also studied. The same conclusions can thus be drawn : with the disturbance of the energy supply through fasting, there is a progressive mobilization of the lipid reserves and an increased transformation of liberated fatty acids into ketone bodies. For certain organs (particularly the brain and kidneys), these provide a better source of energy than the fatty acids. However the mobilization of fat tissue and the increased production of ketone bodies need a few days to stabilize. The immediately available labile protein reserve seemed to be the intermediary source of energy and to serve as a precursor of neoglucogenesis in order to avoid a drop in glycemia. In our previous paper (Bouchat, Doiz6 and Paquay, 1980) we reported some recent observations to support these conclusions. Other new supporting conclusions can be provided. A glucose injection in fasted rats decreases the fatty acid mobilization (Coimbra, Gross and Migliorini, 1979 (Owens et al., 1979) . There is an increased use of ketone bodies by the jejunum epithelial cells in fasted rats (Hanson and Parsons, 1978) . Compared with dieting, ketogenic food decreases by some 2.5 to 5 times the body nitrogen losses in man (Anonymous, 1978) . However, it should be pointed out that Balasse (1979) explains the kinetics of ketonemia during fasting by an inhibitory influence on the rate of ketogenesis.
In fasting the initial changes in blood composition appear to be the result of changes in the blood insulin. As Trenkle (1978) we noted an increment of insulinemia directly after feeding. Twenty-four hours later very low values were obtained. Such a decrease has also been observed by others working on ruminants (Athanasiou and Phillips, 1978 ; Bassett, 1974 ; Kolb, 1977 ; Trenkle, 1978) ; it can be explained by a slower insulin release from the pancreas (Lipson et al., 1979) and by a higher clearance of blood insulin by the liver (Striffler and Curry, 1979 (Bouchat, Doiz6 and Paquay, 1980) and may be explained by the conclusions of Lindsay and Leat (1977) , that is, in fasted sheep, palmitic, stearic and oleic acids are preferently mobilized. In rats, however, Demarne et at. (1977) came to the conclusion that all the longchain fatty acids are catabolized in the same way during fasting.
In our previous paper (Bouchat, Doiz6 and Paquay, 1980) (1979) in man, the present results confirm such a conclusion. As a result of observations by Balasse and Neef (1975) in man and by Bates and Linn (1976) in rat, the rate of ketogenesis which is regulated by the levels of the ketone bodies themselves may well be dependent on the body condition of the sheep. During the present experiment, in animals of medium body condition (mean 55 kg live-weight), a new increase of ketonemia occurred after 10 days of fasting. During the previous investigation (Bouchat, Doiz6 and Paquay,1980) , fat sheep (more than 85 kg) showed a stability in blood ketone concentration after 5-6 days, whereas in sheep of medium body condition (40-60 kg), ketonemia increased during the 8 days of the test. The stability of the plasma free fatty acid concentration after 5-6 days of the fast could be attributed to the reduction of lipolysis induced by an accumulation of free fatty acids in plasma (Burns, 1978) . The increased glycemia occurring after an initial decrease and a period of stabilization was also observed by Bowden (1973) and Athanasiou and Phillips (1978) in cows. The re-establishment of glycemia may well be attributed to the decreased use of blood glucose by the heart (Daniel, Love and Pratt, 1978) . the digestive tract (Hanson and Parsons, 1978 ; Prior and Jacobson, 1979) and the adipose tissue (Olefsky, 1976) .
The nature (roughage/concentrate ratio) and level of food given during pre-fasting had little direct effect on the blood composition during fasting. After a rapid disappearance of initially observed differences, the only difference was a faster increment of blood ketone bodies in the sheep previously fed the roughage diet. In contrast the fattening state induced by the diet had longer term influence on blood composition during fasting. In the previous experiment (Bouchat, Doiz6 and Paquay, 1980) , there was a faster body fat mobilization in the fat sheep. In the fat state in man (Arner, Engfeldt and Ostman, 1979) and in rat (MacDonald, Rothwell and Stock, 1979) 
